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Abstract 
A 7-year-old yellow-bellied slider exhibited anorexia, decreased activity, generalised 
wasting of skeletal muscles and oedema. Haematology examination revealed 
increased phosphorus and decreased calcium levels. During necropsy performed after 
spontaneous death, a focal nodular lesion containing tan amorphous material was 
found in the left kidney. Histopathology examination revealed multiple cystic lesions 
lined by a multilayered squamous, occasionally cuboidal, and containing keratin. 
Epithelial cells and keratin material were cytokeratin-positive. These findings 
confirmed a diagnosis of a most likely congenital intrarenal epidermoid cysts.  
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Epidermoid cysts are benign lesions of ectodermal origin characterised by a squamous 
epithelium lining a cystic cavity filled with keratin l (James et al., 2015). Epidermoid 
cysts have been historically referred to by various terms, such as epidermal cysts, 
epidermal inclusion cysts and follicular infundibular cysts. The term epidermal 
inclusion cyst refers specifically to an epidermoid cyst resulting from the implantation 
of epidermal elements into the dermis, while follicular infundibular cyst is specific for 
lesions originating from the follicular infundibulum. Therefore, the more general term 
epidermoid cyst is preferred when describing similar lesions in extra-cutaneous 
locations (McKeever et al., 2009). 
In humans, rare cases of epidermoid cyst have been described in internal organs such 
as central nervous system, spleen, retroperitoneum, testis (Levin et al., 1989; Vellutini 
et al., 2014; Yang et al., 2004; Umar et al., 2008).  
Only rare cases of renal epidermoid cysts have been reported in the medical literature 
(Krogdahl, 1979; Duprat et al., 1986; Emtage and Allen, 1994; Gokce et al., 2003; 
Lim and Kim, 2003; Abdou and Asaad, 2010; Bauer et al., 2010; Dadali et al., 2010). 
The purpose of this short paper is to describe a case of intrarenal epidermoid cysts in 
a yellow-bellied slider (Trachemys scripta scripta) with relevant clinical and 
pathological features. 
A 7-year-old, male, yellow-bellied slider (Trachemys scripta scripta) was 
presented for two weeks of anorexia and decreased activity. The turtle was housed in 
a vivarium without a basking spot and with limited space available outside the water. 
A non-UVB emitting fluorescent neon provided 12 hours of lighting per day. The 
temperature of the water was maintained at 28°C by means of a water heater triggered 
by a thermostat. The turtle was fed commercial available dried shrimps (Gammarus 
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sp.) and pellets branded for aquatic turtles. The turtle was not hibernated during the 
winter.  
Upon physical examination, generalised wasting of skeletal musc les and oedema were 
evident. The turtle was obtunded and unresponsive to external stimuli. A blood 
sample was obtained from the jugular vein for haematological and biochemical 
analyses, as well as protein electrophoresis. At haematological examination, low PCV 
(16%; reference range: 25-33%, Carpenter et al., 2014), normal white blood cell count 
(5.0 x 103/μL; reference range: 1.2-25.5 x 103/μL; Carpenter et al., 2014) and albumin 
concentration (0.4 mg/dL; reference range: 0.0-1.8 mg/dL, Gimenez et al., 2010) were 
observed. There was an increase in phosphorus (11.2 mg/dL; reference range: 2.2 
mg/dL; Carpenter et al., 2014) and a decrease in total calcium (6.5 mg/dL; reference 
range: 10-18 mg/dL; Carpenter et al., 2014). A B-mode ultrasound ruled out 
cardiomegaly and pericardial effusion (Poser et al., 2011). 
The turtle was hospitalised but died overnight and a necropsy was performed. 
70% of the left kidney was effaced by a focal, 1.5 x 1 x 1 cm, nodular cystic lesion 
consisting of a 2 mm thick fibrous capsule and containing yellow to tan amorphous 
material (Figure 1). The liver was slightly enlarged. No other lesions were observed at 
the gross examination. Tissue samples from the renal lesion, as well as liver, lung, 
stomach, testis contralateral kidney and epididymis were fixed in 10% neutral-
buffered formalin for histopathological examination. The tissues were processed 
routinely and embedded in paraffin wax. Sections (5 μm) were stained with 
haematoxylin and eosin (HE). Microscopically, the left kidney contained a large 
nodular lesion characterised by a multilayered squamous epithelium, occasionally tall 
to cuboidal, without a discernible granular layer, lining a large central cavity with 
sparse laminated layers of keratin and externally surrounded by mature fibrous 
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connective tissue (Supplementary Figure 1), . Two similar small lesions, adjacent to, 
but separated from the large cyst were also observed. Additional histological findings 
were multifocal moderate heterophilic interstitial nephritis with occasional 
intratubular mineralisation in the contralateral kidney and a focal small interstitial 
granuloma with multinucleated giant cells and a necrotic centre close to the cystic 
lesion. The renal granulomatous lesion was PAS-negative, Gram-negative and Ziehl 
Nielsen-negative, suggesting a non- infectious foreign body-type reaction. Diffuse 
moderate lipidosis and mild multifocal lymphoplasmacytic hepatitis were observed in 
the liver. 
In order to characterise the renal lesion and in particular to confirm the nature of the 
intraluminal content, immunohistochemistry was performed using the peroxidase-
labelled avidin-biotin detection system (Vectastain, Vector Labs.), the primary 
antibody anti-pan-cytokeratin (Clone AE1/AE3, Dako; 1:200) and 3, 3’ 
diaminobenzidine tetrahydrochloride (DAB) as a chromogen (Dako). Paraffin wax-
embedded normal canine and turtle skin tissue were used as  positive controls. The 
epithelial cells lining the cystic lesion, as well as the laminated layers of keratin, 
showed a strong and diffuse expression of cytokeratins (Figure 2). 
Based on the histological and immunohistochemical findings, a diagnosis of intrarenal 
epidermoid cyst was made. The confinement of this cystic structure to the epidermal 
lineage with the absence of other lineages of differentiation helped in differentiating 
from teratoma that contains structures derived from at least two germ layers.  
Although epidermoid cyst of the skin is a common lesion resulted from 
implantation of epidermis into the dermis (Acarturk and Stofman, 2001), the 
histogenesis of epidermoid cyst in the kidney remains uncertain. In humans, this 
lesion most likely arises from the embryonic remnants of the Wolffian ducts as a 
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result of an aberrant ectodermal implantation during embryogenesis (Kojiro et al., 
1976) 
However, other possible mechanisms causing this lesion in humans involve squamous 
metaplasia after chronic irritation with urinary stones (Bauer et al., 2010; Gokce et al., 
2003; Lim and Kim, 2003) and treatment with shock wave lithotripsy (Lim and Kim, 
2003), and traumatic implantation (Bauer et al., 2010; Lim and Kim, 2003). 
It is well known that vitamin A deficiency in reptiles can induce squamous metaplasia 
in a variety of epithelia including urothelium (Molloy and Laskin, 1988). Histological 
changes in vitamin A-deficient terrapins include squamous metaplasia in different 
organs, such as Harderian glands, pancreas, kidney, ureters and urinary bladder. In the 
kidney, keratinisation of the urinary collecting tubules may be observed, while the 
ureters may become distended and blocked by desquamated epithelial cells (Elkan 
and Zwart 1967). Liang et al. (2005) described the urothelial keratinisation in the 
bladder from vitamin A-deficient mice as occurring heterogeneously adjacent to areas 
lined with normal appearing urothelium. According to our histological examination, 
squamous epithelial cells were multifocally admixed with tall cuboidal non-squamous 
epithelium, suggesting a divergent differentiation of the preexisting embryonic 
remnants (consisting with a congenital pathogenesis) or partial squamous metaplasia 
of the pre-existing differentiated epithelium (consisting with hypovitaminosis A).  
Hypovitaminosis A in omnivorous turtles is thought to be secondary to a deficient diet 
or the presence of vitamin A disruptors (e.g., organochlorine compounds) (Sleeman et 
al., 2008). The diet provided in this case is not currently recommended, while a diet 
rich in whole preys (i.e., small fish) and plants is considered more suitable in this 
species (Mans and Braun, 2014). Since, (1) no analytic information is available on the 
quality of the water or the vitamin A content of the diet in this case, and (2) there was 
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no evidence of squamous metaplasia in other organs, a congenital pathogenesis in this 
case seems more likely.  
The progressive enlargement of the cyst secondary to the intraluminal accumulation 
of keratin can compress the surrounding renal parenchyma and therefore lead to 
glomerular and tubular dysfunction and finally end stage kidney disease, as described 
in humans (Abdou and Asaad, 2010). The clinico-pathological findings observed in 
the present case with reduced calcium and increased phosphorus levels may account 
for an ongoing renal disease induced by the cystic lesion, A chronic depletion of 
blood calcium caused by the inappropriate diet cannot be ruled out, although clinical 
signs commonly observed in metabolic bone disease (swollen limbs, inability to walk, 
softening of the shell) were absent in this case. Although clinical and histological 
signs of proteinuria were not observed in this case, the defective tubular reabsorption 
of proteins from the glomerular filtrate may have accounted for the generalised 
oedema observed during the clinical examination. In order to have a final 
confirmation of this hypothesis, the glomerular filtration rate of the turtle should have 
been measured. In addition, renal cysts may undergo rupture, releasing keratin 
material and therefore inducing a granulomatous foreign body-type reaction, as 
evidenced in this case and described in other reports (Krogdahl, 1979; Duprat et al., 
1986). The lesions observed in the contralateral kidney were considered incidental 
findings.  
For the differential diagnosis, granulomas, primary or secondary neoplastic lesions 
should be considered. However, it is impossible to make a definitive diagnosis before 
surgery or necropsy, since imaging features may be similar.  
To the best of our knowledge, this is the first report describing an intrarenal 
epidermoid cyst in reptiles. An awareness of the possible presence of an epidermoid 
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cyst in the kidney should be therefore considered in the differential diagnosis of well-
circumscribed lesions in the kidney. 
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Figure legends 
Figure 1.  Kidney from a yellow-bellied slider with a large focal nodular lesion 
containing amorphous to lamellar, yellow to tan, material enclosed by a fibrous 
capsule. 
Figure 2. Immunohistochemistry for pan-cytokeratins showing a positive staining of 
the epithelial cell layer lining the cyst and the intraluminal keratin material. Note the 
pan-cytokeratins-positive epithelial cells of the renal tubules on the left. IHC. Bar = 
90 μm. 
 
Supplementary material 
Supplementary material 1. The nodular lesion consists of a well-demarcated cyst lined 
by epithelial cells and containing laminated layers of keratin. Haematoxylin and 
eosin. Bar = 100 μm. 
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Fig. 1 
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Fig. 2 
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Highlights 
 The first case of intrarenal epidermoid cyst in turtles is described 
 The cyst was lined by a multilayered epithelium and contained keratin lamellae 
 Few cases of renal epidermoid cysts have been reported in humans 
 A congenital pathogenesis is suggested 
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